Magnesium potentiates imipramine toxicity in the isolated rat heart.
To study the effect of magnesium on cardiac function and hemodynamics during imipramine toxicity. After stabilization, isolated, beating rat hearts were perfused with Krebs-Henseleit bicarbonate buffer (KHB) solution containing 2.0 mg/L imipramine (IMIP) and 2.4 mEq [Mg2+] until toxicity, defined as 25% widening of the ventricular depolarization duration (VDD). Experiments were performed at either constant coronary perfusion pressure or flow. Animal research laboratory of a large, urban hospital. Heart rate, VDD, left ventricular pressure and +/- dP/dt, and coronary flow. On onset of toxicity, KHB+IMIP was switched to either control (KHB+IMIP), magnesium (KHB+IMIP+4.0 or 6.0 mEq/L [Mg2+]), or hypertonic alkaline treatment (165 mEq/L [Na+], pH 7.55). At a constant coronary perfusion pressure of 100 mm Hg, magnesium at 6.0 mEq produced significant decreases in heart rate, left ventricular pressure, +dP/dt, and increase in VDD versus control. With coronary flow held constant, magnesium reduced left ventricular pressure and +dP/dt but not heart rate or VDD. Incidences of electromechanical dissociation and asystole were higher with magnesium versus control. Hypertonic alkaline treatment tended to improve all parameters in constant pressure and constant flow experiments. Magnesium potentiates IMIP-induced negative inotropic effects and cardiac conduction defects in isolated rat hearts.